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Ⅰ　Introduction
　The purpose of  this report is to present the 
total dataset of  the wave-flume experiments 
conducted by Sekiguchi and Sunamura (2004, 
2005), who examined the threshold for rippling on 
sand beds with different bottom perturbations.  
Ⅱ　Laboratory experiment
　The experiment was carried out using the wave 
flume (14 m long, 50 cm deep, and 25 cm wide) 
with a piston-type wave generator (Fig. 1).  At the 
onshore end, a fixed slope of  1/20 was installed to 
reduce energy of  waves reflected from the down-
wave side of  the flume.  A sand bed (3 m long, 25 
cm wide, and 3 cm thick) was constructed in the 
horizontal portion of  the flume; both ends of  the 
bed tapered off  to reduce the local disturbance 
of  flow.  Three types of  sand beds with different 
perturbations were prepared: (1) a horizontal flat 
bed, here referred to as “the flat bed,” (2) a bed 
with a notch (Fig. 2a), described as “the notched 
bed,” and (3) a bed with a notch and two mounds 
(Fig. 2b), called “the notch-mounded bed,” with 
bed perturbation increasing in this order.  The 
heights of  disturbances on the bottom were 1.5 
cm for the notched bed, and 2.3 cm for the notch-
mounded bed.
　Three kinds of  well-sorted quartz sand were 
employed for the bed material; they have similar 
densities, 2.6–2.7 g/cm3, but different median 
grain sizes, i.e., D = 0.021, 0.038, and 0.054 cm. 
The hydraulic parameters were: 20 cm ≤ h ≤ 
30 cm, 1.0 sec ≤ T ≤ 3.5 sec, and 1.7 cm ≤ H ≤ 
13.0 cm, where h is the water depth above the 
horizontal portion of  the sand bed, T is the wave 
period, and H is the wave height over the sand 
bed.  The hydraulic conditions were kept constant 
through each experiment run.  By combining 
these experimental parameters, Sekiguchi and 
Sunamura (2004, 2005) carried out 47 runs for 
筑波大学陸域環境研究センター報告　　No.7　　125～ 133　　（2006）
A Dataset of  Wave-Flume Experiments of  the Threshold
for Ripple Formation on Beds with Perturbations
Tomohiro SEKIGUCHI*
* Terrestrial Environment Research Center, University of  Tsukuba
Fig. 1  Wave flume used in the present study
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the flat bed (Table 1), 113 runs for the notched 
bed (Table 2), and 82 runs for the notch-mounded 
bed (Table 3).  Each run had 30-min wave action. 
Ripple formation was recorded using a digital 
video camera, and photographs were taken at a 
certain interval of  time.
Ⅲ　The analysis of Sekiguchi and Sunamura (2005)
　Thre e  dimensionless  p arameters  were 
employed in the analysis of  Sekiguchi and 
Sunamura (2005): (1) the relative water depth to 
the wavelength, (2) the mobility number, and (3) 
the Reynolds number.  The relative water depth 
to the wavelength can be described as kh (k = 2π/L; 
where L is the wavelength).  According to linear 
wave theory (e.g., Komar, 1998, pp. 161–168), L is 
given by:
L =　　 tanhkh
gT 2
2π 　　　　　　　　　　　　　(1)
where g is the gravity acceleration.  
　The mobility number, M, is a simplified form, 
which neglects the frictional effect, of  the Shields 
parameter that describes the relative magnitude 
of  bed shear stress to the resisting force against 
the motion of  sand grains, and is given by the 
following equation:
M =
ub
 2
(s─ 1)gD
　　　　　　　　　　　　　(2)
where ub is the near-bottom orbital velocity, and 
s is the specific gravity of  sediment.  Sekiguchi 
and Sunamura (2005) employed s = 2.65.  Linear 
wave theory gives ub as:
ub =　　=
πd 0
T
πH
T sinhkh
　　　　　　　　　　　(3)
where d0 is the orbital diameter.
  The value of  the Reynolds number was used 
in order to describe flow disturbance due to 
the perturbation of  the bottom surface.  The 
Reynolds number is expressed by:
Re =
ub hm
ν 　　　　　　　　　　　　　　　(4)
where hm is the height of  disturbances on the 
bottom, and ν is the kinematic viscosity of  water. 
If  the bottom is flat and smooth, hm should be 
replaced by D:
Re =
ub D
ν 　　　　　　　　　　　　　　　(5)
which is often called the particle Reynolds 
number (e.g., Nielsen, 1992, p.165).  
　Their analysis showed that the threshold 
decreases with increase in bed roughness and 
Fig. 2   Two types of  topographic 
d is tu rbances  used  in  the 
experiments: a notch (a), and 
a notch and two mounds (b), 
both located in the central 
portion of  the sand bed
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attains constant value with further increased bed 
roughness (Fig. 3).  The threshold also decreases 
as kh increases.  They proposed the following 
empirical model of  the threshold for rippling 
considering the effect of  bed perturbation:
M = 2 + A exp B　　　　　　　　　　　　　(6)
where
(　　　　　)A = 5.7　　　 　─ 13.79kh─ 0.65 　　　　　　　　　　(7)
and
B = ─8× 10─4 Re 　　　　　　　　　　　　(8)
Fig. 3  Relationship between the Reynolds number, Re, and the mobility number, M, for ripple initiation 
with different ranges of  the relative water depth, kh (after Sekiguchi and Sunamura, 2005).  The 
solid curve in each graph denotes the threshold for ripple formation.
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